f (x)dx, we can do these steps. ( Step 1) For an arbitrary integer n > 0, compute ∆x, x i and the Riemann sum for a partition of [a, b] into n equal length subintervals: ∆x = b − a n , x i = a + i∆x (for i = 1, 2, · · · , n) and the Riemann sum
f (x i )∆x.
(
Step 2) Use summation identities/properties to simplify R n into a function of n. Then take the limit to find the answer.
Remark: If
Step 2 is not practical (such as when we cannot simplify R n so that the limit can be taken), then we can compute R n for a larger n to get a reasonable estimation of
(2) Use the meaning of integral to compute an integral:
(See Examples 6 and 7 below).
(3) Properties of Integrals:
(See Examples 4 and 5 for applications of this property). Riemann sum R n (summation formulas
are needed in the last step simplifying R n ):
(Step 2) Compute the limit to get the answer (we intentionally not simplifying the answer so that students can see the algebra):
Example 2 Use Riemann sum to compute 
(Step 2) Compute the limit to get the answer: For an integer n ≥ 0, compute ∆x, x i and the nth Riemann sum R n (summation formulas are needed in the last step simplifying R n ):
(Step 2) Compute the limit to get the answer:
Example 4 Write the area above the x-axis and below y = 4 − x 2 as an integral or sums of integrals. (Page 362, #17).
Solution: (Sketch the graph to understand the situation is strongly recommended.) The graph y = 4 − x 2 crosses the x-axis at x = −2 and x = 2, which tells us that the region is left bounded by a point (−2, 0), right bounded by a point (2, 0), upper bounded by y = 4 − x 2 and lower bounded by y = 0. Thus, the integral computing the area of the region is
Example 5 Write the area between the x-axis and y = x 3 − 4x for −2 ≤ x ≤ 4 as an integral or sums of integrals. (Page 362, #26).
Solution: (Sketch the graph to understand the situation is strongly recommended.) The graph y = x 3 − 4x = x(x − 2)(x + 2) crosses the x-axis at x = 0, x = −2 and x = 2, which tells us that the region will be partitioned into three parts: on [−2, 0] ∪ [2, 3], y = x 3 − 4x is above the x-axis, whereas on [0, 2], the x-axis is above the graph y = x 3 − 4x. Thus, the integral computing the area of the region is 
